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Abstract
 
In order to solve the Traveling Salesman Problem (TSP)through Genetic Algorithms
(GAs),a method of changing crossover operators(CXO),which can flexibly substitute the
 
current crossover operator for another suitable crossover operator at any time,is proposed.We
 
examined seven crossover operators.Our experiments using data of the famous Eilon’s 75-city
 
problem show that CXO which uses an improved EX in early generation and uses SXX after
 
several generations can efficiently provide with a best approximate solution of TSP,where
 
improved EX,whose idea comes from greedy algorithm,selects the nearest town from the
 
current visiting city selected out of adjacent cities in parents to create local optimum sub-paths
 
and our SXX efficiently generates cyclic paths in the next generation by performing a crossover
 
operation on a pair of the selected parents that have the local optimum sub-paths.In our case
 
study,a CXO can find an approximate solution of the optimum cyclic paths on the 77-th
 
generation after exchanging improved EX for SXX on the 40-th generation,and it takes about
 
21.9 seconds to select the best solution with the length(≒544.81).Our experiments have shown
 
that CXO can improve path’s length as wel as computer execution time which the improved EX
 
and SXX have.This experimental result suggests that changing crossover operators at arbi-
trary time according to city data is available to improve both the functionality and the
 
performance of GAs.
:GAs,TSP,Changing crossover operators,Improved EX,SXX,C
 



























































































Figure 1.The concept of Changing Crossover Operators(CXO).
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341.0  544.8  77  21.9
 
Improved EX  332.6  558.6  48  18.5
 
EXX  329.3  564.1  144  19.7
 
CX  324.9  571.8  399  8.4
 
Grefenstette  318.5  583.4  692  285.5
 
SXX  313.8  592.0  203  28.8
 
OX  152.1  1221.4  714  21.0
 
PMX  135.2  1373.8  1000  28.9
?注意> (improved EX→SXX)?:40世代目に 遺伝子交叉法を改良EX法（improved EX）からSXX
に換える。乱数種＝1，遺伝子交叉確率＝0.8，人口数＝1,000，最大観測世代数＝1,000。
図3.最小巡回路長の世代による推移状況

















































































































5  561.4  11.0  59
 
10  552.9  10.3  46
 
15  550.1  13.9  60
 
20  549.2  13.6  53
 
25  552.1  15.3  55
 
30  550.2  15.9  53
 
35  552.1  18.4  62
 
40? 544.8  21.9  77
 
45  548.6  22.0  72













Table 3.Minimum lengths evaluation of CXO,






improved EX  SXX
 
0  2,108.24  2,108.24  2,108.24
 
10  570.18  570.18  1,895.49
 
20  565.52  565.52  1,685.24
 
30  562.46  562.46  1,513.73
 
40? 562.46  562.46  1,389.09
 
50  557.15  558.63  1,272.57
 
60  550.42  558.63  1,191.69
 
70  547.45  558.63  1,099.49
 
75  544.84  558.63  1,074.98
 
77?? 544.81  558.63  1,050.36
 
80  544.81  558.63  1017.92
 
90  544.81  558.63  966.57
 













Table 4.Execution time evaluation of CXO,







improved EX  SXX
 
0.14  2,108.24  2,108.24  2,108.24
 
4.55  570.18  570.18  1,410.95
 
8.31  565.52  565.52  1,132.75
 
11.97  562.46  562.46  930.91
 
15.61? 562.46  562.46  812.03
 
17.23  557.15  562.46  774.34
 
18.84  550.42  558.63  730.5
 
20.61  547.45  558.63  688.71
 
21.5  544.84  558.63  668.82
 
21.86?? 544.81  558.63  668.82
 
22.38  544.81  558.63  655.87
 
24.2  544.81  558.63  622.16
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